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Description 

BACKGROUND OF THE INVENTION 

I. Field of the Invention 

[0001] The present invention relates generally to an 
apparatus for providing signals indicative of the rotation 
position of a rotary shaft, such as the shaft on a control 
valve, and more particularly to an improved rotary shaft 
position indicating mechanism incorporating a visual 
display of the shaft position and having self-centering 
parts. 

II. Discussion of the Prior Art 

[0002] U.S. Patent No. 4,962,290 which is assigned 
to the present applicant discloses a rotary shaft position 
indicating switch assembly adapted to be mounted on 
a valve or a pneumatic valve actuator having a rotary 
shaft projecting therefrom. The assembly includes a 
frusto-conical member which is selectively secured to 
the underside of the base by a set screw, and which is 
downwardly and outwardly flared. A rotatable second 
frusto-conical member is concentrically disposed within 
the confines of the first frusto-conical member and in- 
cludes graphics information thereon viewable through a 
window area. 

[0003] Automax, Inc. of Cincinnati, Ohio manufac- 
tures and sells a rotary shaft position indicator in which 
a cam shaft passes through the base portion thereof and 
is journaled for rotation therein. A shaft passes upward 
through the housing cover and into a plastic dome hav- 
ing an inner member containing printed graphics infor- 
mation secured to the cam shaft. The outer member of 
the dome is generally opaque except for a transparent 
window through which the graphics information can be 
read. 

[0004] The Automax device includes only a single 
window through which the graphics information can be 
observed and thus is only viewable when the observer 
is positioned in the limited zone. Further, the dome can 
only be removed by using a tool such as a screwdriver 
to facilitate access to the internal cams and switches. 
Thus, the dome has to be visually and carefully oriented 
every time it is snapped back onto the cover. This re- 
quires the operator to pay careful attention to what per- 
centage of the "open" or "closed" indicia should be ob- 
servable through the window when the dome is eventu- 
ally reassembled to the cover. Thus, a careless operator 
or serviceman could inadvertently reassemble the 
graphics information of the dome at an orientation 90 
degrees from the intended position, thus indicating an 
inaccurate valve position. 

[0005] Another company, Proximity Controls, Inc., of 
Fergus Falls, Minnesota, manufactures and sells a line 
of valve position indicators including a mechanical dis- 
play. In the Proximity Controls, Inc.'s devices, the visual 
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indicator is mounted to the switch enclosure at a location 
between the valve being monitored and the switches. 
The indicator is made of two plastic drums, one inside 
the other, where the inner drum includes words, symbols 

s or other graphics which may be viewed through a win- 
dow formed in the outer drum. However, this indicator 
suffers from the drawback that the visual indicator is 
physically located between the valve being monitored 
and the switches and thus, is not observable from a po- 

10 sition 360 degrees around the indicator. Moreover, the 
entire switch enclosure needs to be removed from the 
valve being monitored to make adjustments to the indi- 
cator. Finally, there is only one window designed in this 
indicator and there is no teaching that the window can 

is be rotated such that it can be viewed from more than 
one perspective. 

[0006] The design of the Proximity Controls rotary 
shaft position indicator suffers from the draw back that 
the visual indicator is viewable from only one perspec- 

20 tive. Further, each window must be carefully aligned 
each time the respective window drums are reassem- 
bled to the housing, which is time consuming and prone 
to alignment errors. Both indicators require the user to 
use a separate tool to disassemble the indicator which 

25 can be both frustrating and clumsy. Finally, neither of 
the devices includes an electronic display. 
[0007] Westlock Control Corporation of Moonachie, 
N. J., also manufactures and sells a line of valve position 
indicators as disclosed in U.S. Patent 4,494,566. The 

30 device includes an inner drum having colored sections 
coordinating with the colored housing. This patent 
teaches only a mechanical display arrangement, and 
fails to teach any keying arrangement or an electrical 
display, or any color coordination with an electrical dis- 

35 play. 

[0008] Valve Conversions Limited of the United King- 
dom is the owner of patent GB 2,229,254 which is similar 
to the Westlock device. It teaches various mechanical 
arrangements for color coordinating an inner drum with 
40 a housing. Again, this device fails to teach a keying ar- 
rangement, and also fails to teach an electronic display. 

III. Objects 

45 [0009] It is accordingly a principle object of the 
present invention to provide an improved rotary shaft 
position indicating display apparatus. 
[0010] A yet further object of the present invention is 
to provide a rotary shaft indicator wherein the indicator 

50 can be quickly disassembled to provide access to inter- 
nal switches defined along a shaft defined therein, 
wherein a drum having the graphics information and a 
drum defining a window are both keyed such that each 
can be quickly reassembled without paying particular at- 

55 tention to their correct orientation. 

[0011] Yet another object of the present invention is 
to provide a rotary shaft indicator having a display de- 
vice which can be readily adjusted in the field such that 
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the graphics information can be viewed from any desir- 
able prospective 360 degrees around the indicator, and 
above the indicator. 

[0012] Another object of the present invention is to 
provide a rotary shaft position indicator and display that 
is easy to install in the field. 

[001 3] A yet further object of the present invention is 
to provide a rotary shaft indicator having more than one 
viewing window and corresponding graphics informa- 
tion viewable therethrough. 

[001 4] A yet further object of the present invention is 
to provide a rotary shaft indicator which can be readily 
adjusted in the field to allow adaption to a wide variety 
of devices embodying shafts whose position is to be 
monitored. 

[001 5] A yet further object of the present invention is 
to provide a cam which can be precisely positioned 
about an actuator shaft such that a corresponding sen- 
sor is responsive to the cam when the actuator shaft is 
in a precise radial position. 

[0016] A yet further object of the present invention is 
to provide a rotary shaft indicator having an electronic 
display coordinated with the mechanical display both in- 
dicative of the valve position. Further, the electronic dis- 
play can be functional standing alone without the me- 
chanical display to provide a totally electronic indicator 
assembly. 

[0017] A yet further object of the present invention is 
to provide a rotary shaft indicator having a cartridge 
comprising a window drum, a display drum, and a wire 
shield such that they are removable as a unit to access 
internal switches thus simplifying the disassembly/as- 
sembly procedure, wherein the display drum does not 
rotate with respect to the window drum when the car- 
tridge is removed from the actuator shaft. 

IV. Summary of the Invention 

[0018] The foregoing features and objects are 
achieved by providing a rotary shaft position indicating 
and display apparatus according to claim 1 . In preferred 
embodiments, the apparatus has an alignment ring po- 
sitioned within a chamber of a housing for orienting a 
position of a window member which is visible through 
the cover. The window member is keyed to the align- 
ment ring such that the window member can be re- 
moved to access and adjust interna! switches, and 
where the window member can be quickly reassembled 
to the housing in a correct orientation without visually 
looking at the apparatus by aligning the keys of the win- 
dow member and the alignment ring. 
[001 9] The rotary shaft position indicating and display 
apparatus is adapted to be used with a device having a 
rotatable shaft and planer mounting surface, such as a 
control valve. The display apparatus comprises a hous- 
ing having a base with a transparent cover secured to 
the base and defining a hollow sealed chamber therein. 
An actuator shaft is journaled for rotation in the base 



and extends through the base into the sealed chamber. 
A window member having a first key is disposed within 
the chamber and has an opaque and an open portion. 
A display member is selectively coupled to the actuator 
s shaft and includes graphics information which is viewa- 
ble through openings in the window member and the 
transparent cover. The graphics information could com- 
prise of words such as "open" and "closed" which is in- 
dicative of the position of the rotatable shaft of the device 
10 the apparatus is attached to. A coupling member such 
as a yoke is secured to the actuator shaft for coupling 
the actuator shaft to the rotatable shaft of the device. An 
alignment member is disposed within the chamber and 
is selectively adjustable about an axis of the actuator 
is shaft. The alignment member has a second key adapted 
to couple to the first key of the window member for ori- 
enting the window member with the alignment member. 
By rotating the alignment member within the base, the 
opening of the window member is oriented with respect 
20 to the base member. While the window member and the 
cover are disclosed as two separate pieces, one of or- 
dinary skill in the art will appreciate that the cover and 
the window member could be combined to into one 
piece including a cover with a window portion and keyed 
25 to be oriented with the alignment member. Hence, limi- 
tation to two separate pieces is not to be inferred. 
[0020] The display apparatus further preferably in- 
cludes at least one electromechanical actuating ele- 
ment mounted on the actuator shaft. An actuatable de- 
30 vice, such as a proximity switch, is fastened to the base 
within the chamber and is responsive to at least one of 
the electromechanical actuating elements. These elec- 
tromechanical actuating elements can be easily and 
quickly accessed and adjusted by removing the cover 
35 of the display apparatus. Purely electrical switches, 
such as optical switches, could be implemented as well. 
[0021] A further improvement of the present invention 
includes the alignment member comprising a ring hav- 
ing at least one aperture preferably comprising an arcu- 
40 ate slot defined therethrough, wherein a first fastener is 
disposed through the slot to engage the base to secure 
the ring to the base. Thus, by loosening the fastener, the 
ring can be rotated within the base to re-orient the win- 
dow member relative to the base. 
45 [0022] A further improvement of the present invention 
includes a coupling member for securing the actuator 
shaft to the display member. The coupling member in- 
cludes a third key wherein the display member includes 
a fourth key adapted to couple to the third key for ori- 
50 enting the actuator shaft with the display member. Thus, 
the display member is keyed to be adapted to the actu- 
ator shaft in only one position. Fasteners, such as 
screws, are used to attach the coupling member to the 
actuator shaft, wherein the coupling member has an up- 
55 per portion shaped in a trapezoid which is received in a 
conforming trapezoidal shaped boss defined on an up- 
per inner wall of the display member. 
[0023] The display apparatus is preferably oriented 



XT \ 



EP 0 637 396 B1 



6 



such that the actuator shaft, the display member, the 
alignment member and the window member are all ax- 
ially aligned with one another. Further, the cover, the 
window member and the display member each prefer- 
ably comprise of drums, one stacked within the other. 
[0024] The window member preferably includes more 
than one open portions extending from a side wall to a 
top wall with adjacent opaque sides wherein the graph- 
ics information of the display member can be viewed 
through each of these openings. The same indicium is 
observed through each opening, for example the word 
"open", such that the position of the shaft of a valve can 
be visually ascertained from more than one viewing an- 
gle. Further, the opening is observable from above and 
360 degrees about the display apparatus such that there 
are no "blind" viewing angles. 

[0025] A wire-shield drum is received within the dis- 
play member and protects internal wires from being 
pinched or chaffed by the moving display member. Fur- 
ther, the wire-shield drum extends under the display 
drum and engages the window member such that the 
three pieces are removable as a unit or "cartridge". The 
display drum includes spring fingers for restraining ro- 
tation with respect to the window member in response 
to the cartridge being removed from the shaft. The car- 
tridge arrangement allows the mechanical drums to be 
quickly and conveniently removed as a unit such that 
internal switches responsive to the actuator shaft can 
be accessed. 

[0026] The particular orientation of each of the com- 
ponents as a cartridge provides for a display apparatus 
which is easily disassembled to access and adjust the 
internal cams and switches, and which can be quickly 
reassembled due to the keying of the components by 
feeling for the alignment of the keys without looking at 
the apparatus. This keying also prevents a person from 
incorrectly reassembling the display apparatus such 
that the window exposing the graphics information is mi- 
soriented such that the incorrect graphics is observed 
for a given valve position. Finally, the graphics informa- 
tion is viewable from above and a perspective 360 de- 
grees about the apparatus, wherein the graphics infor- 
mation is not obstructed by the valve. 
[0027] A cam with an internally positioned set screw 
allows a lobe of the cam to be precisely adjusted in the 
radial direction about an actuator shaft such that a cor- 
responding sensor is responsive to the cam when the 
actuator shaft is in a precise position. 
[0028] A further improvement of the present invention 
includes an electrical visual display device, such as a 
digital display, connected to the base of the housing and 
which is responsive to the position of the actuator shaft. 
The electrical display provides an electrical visual output 
which is indicative of the position of the rotatable shaft 
of the device the apparatus is coupled to, and further, is 
coordinated with the indicia viewable through the win- 
dow member. The display can also comprise of one red 
LED which is illuminated when the valve is in the closed 



position, one green LED which can be illuminated when 
the valve is in the open position and a yellow LED which 
is illuminated when the valve is in a position therebe- 
tween. Further yet, the electrical display device provides 
s a visual error signal when the device is operating in an 
abnormal state, such as a slow valve or a valve stuck in 
a particular position. 
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Brief Description of the Drawings 
[0029] 



Figure 1 illustrates a frontal view of a rotary shaft 
position indicating assembly according to the 
is present invention mounted upon a valve and cou- 
pled to a rotary shaft projecting therefrom. 
Figure 2 shows a profile sectional view 2-2 shown 
in Figure 1 illustrating the alignment of each of the 
components; 

20 Figure 3 illustrates an exploded perspective view of 
the present invention to illustrate the keying ar- 
rangement of each of the components; 
Figure 4 illustrates a bottom view of a window mem- 
ber or cover insert which forms the basis of a car- 

25 tridge assembly, and which is keyed to be oriented 
with respect to the alignment ring shown in Figure 3. 
Figure 5 is a sectional view 5-5 shown in Figure 4; 
Figure 6 is a sectional view 6-6 shown in Figure 4; 
Figure 7 is a top view of the wire-shield drum shown 

30 in Figure 3 illustrating the four projections defined 
about the flange; 

Figure 8 is a sectional view 8-8 shown in Figure 7; 
Figure 9 is a top view of the display drum illustrating 
the four raised dome-shaped surfaces extending 
35 from web portions defined by a pair of elongated 
openings; 

Figure 10 is a sectional view 10-10 shown in Figure 

9; 

Figure 11 is a top view of a cam illustrating a fine 
40 selection embodiment; 

Figure 12 is a sectional view 12-12 shown in Figure 

11; 

Figure 13 illustrates a block diagram of an electronic 
control circuit responsive to the proximity sensors 
45 shown in Fig. 2 for generating an electronic visual 
output indicative of a position of the actuator shaft; 
Figures 14-16 illustrate various alternative embod- 
iments of the electronic visual display shown in Fig. 
1. 

50 

[0030] The foregoing features, objects, and advan- 
tages of the invention will become apparent to those 
skilled in the art from the following detailed description 
of a preferred embodiment, especially when considered 
55 in conjunction with the accompanying drawings in which 
like numerals in the several views refer to corresponding 
parts. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0031] Referring first to Figure 1, the preferred em- 
bodiment of the present invention is indicated generally 
by numeral 10 and is a rotary shaft position indicating 
switch assembly mounted on a valve, or a hydraulic or 
pneumatic valve actuator 12 having a rotary shaft 14 
projecting therefrom whose position is to be telemetered 
to a remote location. The valve actuator 12, while gen- 
erally cylindrical or irregular in shape, is provided with a 
planer mounting surface indicated by the numeral 16. 
[0032] The rotary shaft position indicating and display 
assembly 10 is seen to include a C-shaped mounting 
bracket 1 8, which may be fabricated from a suitable met- 
al or plastic material. Bracket 18 is securingly attached 
upon mounting surface 16 by two or more screw-type 
fasteners (not shown) extending through appropriately 
spaced holes formed in bracket 18 in combination with 
several bolts 20. Mounting bracket 18 extends upwardly 
above surface 16 and supports a housing thereabove 
including a cylindrical^ shaped base member 24, which 
may be molded from a suitable metal or plastic material. 
Assembly 1 0 also includes a plastic transparent circular 
drum-like cover 26 axially aligned with and secured to 
base 24 by conforming threaded portions 34 defined on 
each. Base 24 and cover 26 together define a hollow 
sealed chamber 28 (Figure 2). Base 24 includes two 
threaded openings 30 extending into chamber 28, such 
as 1/2 NPT couplings for receiving a suitable fitting (not 
shown) on the end of an electric conduit in which wiring 
for internal components of assembly 10 passes. An an- 
nular recess or groove 37 defined about an upper pe- 
rimeter of base 24 receives an elastic O-ring 38 to pro- 
vide an air-tight seal between cover 26 and base 24 
when threadably secured to each other. Cover 26 in- 
cludes several vertical rectangular notches 39 (see Fig. 
3) defined at uniformly spaced intervals about an outer 
surface to provide a grip for hands during assembly, or 
for receiving a tool, such as a wrench, to facilitate loos- 
ening of cover 26 from base member 24. 
[0033] An inner display drum 41 includes indicia such 
as words or graphics defined on a surface thereof which 
are visible through both transparent cover 26 and an 
open portion or window of a cover insert drum 42. The 
indicia, such as the words "open" or "closed", provide 
an indication of the status of that particular valve 12 at 
any given time, as will be discussed in greater detail be- 
low. The word "open" is defined with black letters on a 
green background, and the word "closed" is defined with 
black letters on a red background. A wire-shield drum 
40 is received within cover insert 42 and protects inter- 
nal wiring from being pinched or chaffed by display drum 
41 . Display member 41 , cover insert 42 and wire-shield 
40 together are constrained within one another to form 
a cartridge assembly which is conveniently removed 
and replaced within the sealed chamber 28 as will be 
discussed shortly. 



[0034] Referring to Figure 2, a sectional profile view 
of assembly 10 illustrated in Figure 1 is shown wherein 
an elongated actuator shaft 43 is joumaled for rotation 
in a bore 44 which is integrally formed in a die-cast alu- 
5 minum and rigid lower plate 47 of base member 24. 
Plate 47 is positioned upon the bottom of base 26 in 
chamber 28 and is sonic welded thereto. Plate 47 pro- 
vides structural support for mounting assembly 1 0 upon 
bracket 18, and provides a ground path for internal wir- 
10 ing to shaft 43 via base 44, wherein shaft 43 is journaled 
for rotation in base 44 such that bushings are not nec- 
essary. Actuator shaft 43 projects upwardly through 
bore 44 into the chamber 28. A pair of O-rings as at 45 
reside in shouldered recesses of plate 47 about shaft 
is 43 and provide a shaft seal preventing the ingress of 
dust or moisture into chamber 28. 
[0035] Secured to the midsection of actuator shaft 43 
are one or more electromechanical actuating elements 
46 which are designed to cooperate with a correspond- 
20 ing sensor 48, such as a proximity switch, or an analog, 
electronics or mechanical sensor, for producing a vari- 
able electrical signal. For example, the actuator ele- 
ments 46 may be cams which are adapted to engage 
an actuator arm (not shown) of the corresponding prox- 
25 imity and snap action switches 48 mounted in a stacked 
relation upon a bottom inner surface 50 of plate 47. 
Cams 46 are secured to actuators shaft 43 such that as 
actuator shaft 43 rotates, different ones of the switches 
48 will be actuated at different points in the rotational 
30 travel of that shaft. When sensor 48 is an analog sensor, 
sensor 48 provides a varying output signal proportional 
to the position of actuator shaft 43. Sensor 48 could also 
comprise an optical sensor, and thus, a variety of sen- 
sors providing an output indicative of the relative posi- 
35 tion of shaft 43 from an open to a closed position are 
contemplated by the present invention. Control and 
transmitter circuitry (see Fig. 13) is connected to and 
responsive to the sensors 48 and may provide a 4-20 
MA or other analog signal indicative of the true position 
40 of shaft 43, and to control an electrical illuminating dis- 
play 49 (see Fig. 1). Display 49 is coordinated with the 
mechanical display including inner drum 41 in combina- 
tion with cover insert 42, wherein display 49 is ideally 
positioned below the transparent window of drum 41. 
45 Display 49 is ideal for ascertaining position of valve 12 
in darkness, and for providing a redundant output. Dis- 
play 49 also provides a visual error signal when valve 
12 is operating abnormally, as will be discussed shortly. 
[0036] Each cam 46 is biased away from one another 
50 by a spring 54 which is axially disposed about actuator 
shaft 43 between each cam. Each cam 46 has a recess 
adapted to receive and securingly engage a respective 
spline 56 which are each securingly positioned about a 
mid-section of shaft 43. By urging either of cams 46 
55 away from the respective spline 56, that cam can be se- 
lectively adjusted or positioned such that the corre- 
sponding switch or sensor 48 is activated when actuator 
shaft 14 is at a desired angular position. Cam 46 will be 
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discussed in greater detail shortly in reference to Fig- 
ures 11-12. 

[0037] Actuator shaft 43 extends upwardly into an 
opening defined by a centrally located first boss 60 de- 
fined on an inner upper surface of drum 41 in a friction s 
fit manner. The cover insert 42 (Figure 1) is axially de- 
fined about an upper portion of actuator shaft 43. Cover 
insert 42 is divided into four 90 degree quad rants where- 
in two are opaque, and the other two are openings. The 
opaque and open portions are alternately defined with 
respect to one another such that the open portions serve 
as windows. (Figure 3). In an alternative embodiment, 
cover insert 42 could be integrated into cover 26 such 
that cover 26 has alternating transparent and opaque 
portions such that cover insert 42 is eliminated. 
[0038] Still referring to Figure 2, indicator drum 41 is 
also axially disposed about an upper portion of actuator 
shaft 43 wherein indicator or window drum 41 includes 
graphics information on an outside surface thereof 
which is visible through both cover 26 and open portions 
of cover insert 42. Indicator drum 41 extends closely 
proximate an inner surface of cover insert 42 and in- 
cludes four dome shaped protrusions 62 defined on an 
upper outer surface as shown. 
[0039] The low-profile protrusions 62 are defined on 
a flexible web or finger defined by a pair of openings in 
indicator drum such that protrusions 62 are flexible with 
respect to drum 42. Protrusions 62 are deflected inward 
toward chamber 28 slightly when assembled. Protru- 
sions 62 ensure display drum 41 is closely proximate 
cover insert 42, where drum 41 contacts cover insert 42 
if four equally spaced places thus providing a low friction 
arrangement as indicator drum 41 rotates with respect 
to cover insert 42. (See Figures 9-10). These protru- 
sions 62 will be discussed in greater detail shortly. 
[0040] Wire-shield drum 40 (see also Figures 7-8) 
comprises a plastic material and includes a central 
opening 63 for allowing actuator shaft 43 to pass there- 
through. Wire shield 40 includes a continuous flange 64 
extending outwardly from the rim, beneath and closely 
spaced from the rim of indicator drum 41 , and engages 
a flared inner wall of the rim of window insert 42 in a 
friction fit to constrain indicator drum 41 therebetween 
where wire-shield 40 does not rotate with respect to cov- 
er insert 42. Wire shield 40 includes four regularly 
spaced protrusions 65 defined on flange 64 each having 
a triangularly shaped tip extending upwardly forming a 
recess beneath drum 41 . Window insert 42 includes four 
irregularly spaced protrusions 66 extending inward (see 
Figures 4-6) from the rim and under flange 64 of wire 
shield 40 such that wire-shield drum 40 rests upon pro- 
trusions 66. Upon removing cover 26, when window in- 
sert 42 is removed, the spring action of deflected pro- 
trusions 62 each urge display drum 41 downward to en- 
gage flange 64 of wire shield 40 in the recesses formed 
between protrusions 65 and the side wall of wire shield 
40 such that all three pieces are removed as a single 
unit from actuator shaft 43, referred now to as a cartridge 



assembly. Due to friction and the spring action of pro- 
trusions 62 which serve as a means for restricting rota- 
tion of display drum 41 when the cartridge is removed, 
display drum 41 does not freely rotate between wire 
shield 40 and cover insert 42 when the cartridge is re- 
moved from actuator shaft 43, thus keeping boss 76 and 
cover insert 42 aligned with one another. This dual-func- 
tion cartridge assembly feature is very desirable since 
the three pieces can be removed and replaced as a unit 
without losing alignment of the members when access- 
ing switches 48. In darkness, or when time is limited, 
this key feature is especially desirable. It is noted that 
spring fingers could be similarly designed in cover insert 
42 to bias display drum 41 downward in a similar man- 
ner, and limitation to the precise method of responsively 
restricting rotation of display drum 41 when the cartridge 
is removed is not to be inferred. 
[0041 ] A trapezoid-shaped collar drive or key member 
70 (Figure 3) is positioned about an upper portion of 
shaft 43 and is securingly attached thereto by one screw 
72 which is received in one of threaded openings 74 
(Figure 3) defined at, for example, 90 degree spacings. 
As actuator shaft 43 rotates, key member 70 also ro- 
tates. Key member 70 is adapted to be received within 
a conforming boss 76 defined on an upper inner surface 
of indicator drum 41 , which in turn rotates as actuator 
shaft 43 rotates. 

[0042] An alignment ring 78 is coaxially received with- 
in base 24 and rests upon an annular shoulder 79 which 
is integrally formed therein. Ring 78 is selectively rotat- 
able upon shoulder 79 and is keyed to receive and align 
cover insert 42 as will be discussed shortly. By selec- 
tively rotating ring 78, the openings of cover insert 42 
are rotated to permit the window to be positioned such 
that the indicium on display drum 41 is viewable from a 
desired perspective. Ring 78 is selectively secured to 
an inner wall of base 24 by a pair of threaded fasteners 
82. Fasteners 82 are each inserted through a respective 
conforming opening 83 defined in base 24 and through 
an elongated slot 81 (Figure 3) of ring 78, and into 
threaded sliding nuts 80. Nuts 80 comprise of a plastic 
insulating material and which have recessed shoulders 
adapted to fit into shouldered recesses about slots 81 . 
Nuts 80 are nonconductive to prevent a conductive path 
from being established from outside into chamber 28. 
[0043] A U-shaped coupling member 84 is affixed to 
a lower end of actuator shaft 43 and a coupling spacer 
disc 85 and a coupling reinforcer 87 by a fastening screw 
88. Screw 88 is received through coupling 84, spacer 
disc 85 and reinforcer 87 into a threaded counter-bore 
(not shown) defined in actuator shaft 43. Spacer 85 has 
a square recess adapted and conforming to a square 
protrusion 89 of shaft 43 (see Figure 3) such that they 
rotate together. Coupling spacer 85 also has a pair of 
pins 90 protruding downward into respective openings 
to accept reinforcer 87 and coupling 84. The legs of the 
coupling 84 are arranged to straddle flats formed on the 
valve shaft 1 4 so that when the shaft 1 4 rotates, actuator 
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shaft 43 rotates with it. Thus, actuator shaft 43 is secur- 
ingly coupled to shaft 14. As shown, a pair of bolts 91 
extend through appropriately spaced holes formed in 
bracket 1 8 into a pair of threaded counter bores defined 
in an outer surface of the bottom plate of body 24 such & 
that body 24 is securingly fastened upon bracket 18. 
[0044] Thus, as valve shaft 1 4 rotates, actuator shaft 

43 will cause graphics drum 41 to rotate as well such 
that the graphics information defined on an outer sur- 
face thereof, such as the words "open - and "closed", will 
be rotated behind the window defined between the open 
quadrants of cover insert 42. An observer can visually 
ascertain the position of valve 12 by observing the 
graphics indicia visible through the transparent cover 
26. Further, the rotary shaft position indicating switch 
assembly 10 includes a second opening defined be- 
tween the adjacent opaque quadrants opposite the first 
opening such that the indicia of drum 41 are also ob- 
servable through the opposite side of assembly 10 and 
also from above. Thus, an observer can visually ascer- 
tain the valve position from more than one perspective. 
More than two windows can be defined about cover in- 
sert 42 such that the indicia can be observed easily 360 
degrees about apparatus 10, and limitation to two win- 
dows is not to be inferred. It is particularly noted that 
since assembly 1 0 resides upon valve 1 2, valve 1 2 does 
not obstruct the view to the graphics information. 
[0045] Now referring to Figure 3, a detailed descrip- 
tion of an exploded view of the preferred embodiment 
of the present invention will be discussed to further il- 
lustrate the coaxial arrangement of parts including 
graphics drum 41 , cover insert 42, and cover 26, as well 
as the keying arrangement of each of the other parts to 
provide for a quick and simple assembly and disassem- 
bly. 

[0046] Actuator shaft 43 is coaxially positioned in bore 

44 and extends through an opening 92 defined in an 
alignment plate 94 extending horizontally from the up- 
permost one of the stacked switches 48. Actuator shaft 
43 extends through a bore 96 defined through a mid- 
section of key member 70 and continues through an 
opening 63 defined in wire-drum 40, an opening 100 de- 
fined in drum 41 , and finally terminates proximate a boss 
103 defined on the upper inner surface of cover insert 
42, as shown in Figure 2. Alignment and lateral stabili- 
zation of actuator shaft 43 is accomplished by the close 
tolerances between the shaft 43 and the collar drive 70. 
The collar drive 70 fits closely with boss 60 of display 
drum 41, which in turn rotates about boss 102 of cover 
insert 42, which in turn has a recess conforming to a 
boss 103 defined on the control inner surface of cover 
26. All fits are very closely toleranced, and parts that 
must rub against one another are compatible in the area 
of friction and bearing data. 

[0047] Key member 70, which is seated in boss 76 
defined on the inner surface of drum 41 , is securingly 
fastened to actuator shaft 43 by one screw 72. Screw 
72 extends through openings 74 defined in a lower stem 



portion of key member 70 and into one of corresponding 
openings 108 which are defined in an upper portion of 
actuator shaft 43. Openings 74 are defined every 90 de- 
grees about key member 70, and openings 108 are de- 
fined every 180 degrees about actuator shaft 43, how- 
ever, limitation to these spacings are not to be inferred. 
By loosening screw 72 such that they are removed from 
corresponding openings 108, key member 70 can be 
adjusted about actuator shaft 43 in 90 degree incre- 
ments. 

[0048] Referring to Figures 4-6, cover insert 42, which 
may be molded of a plastic material, has an outer wall 
defined into four quadrants, wherein the quadrants are 
alternately opaque as at 109, and open as at 110. Thus, 
as shown, the open portions 1 1 0 serve as a window and 
permit the observer to view the words "open" or "closed" 
which are defined about drum 41 . By adjusting key 70 
and consequently drum 41 about shaft 43, the correct 
indicium which corresponds to the present position of 
actuator shaft 14 of valve 12 can be positioned behind 
open window defined in cover insert 42. 
[0049] Cover insert 42 has a rectangular keying tab 
111 extending downward from the rim of cover insert 42. 
Keying tab 1 1 1 is aligned with conforming keying recess 
1 20 which is defined in the upper rim of alignment ring 
78 (see Figure 3). Thus, cover insert 42 is adapted to 
be keyed to alignment ring 78 in only one position, 
wherein alignment ring 78 is adapted to be received into 
base 24 upon shoulder 79 defined about an inner portion 
of base 24. Alignment ring 78 is selectably rotatable up- 
on shoulder 79 within base 24 such that by rotating ring 
78, cover insert 42 can be precisely positioned about 
actuator shaft 43. As shown in Figure 3, the pair of open- 
ings 83 are defined in the inner wall of base 24 above 
shoulder 79 and opposite one another in the sides of 
base 24, and are each adapted to conform to and re- 
ceive the pair of screws 82 which are inserted through 
the pair of corresponding elongated slots 81 which are 
defined along a midsection of ring 78. Slots 81 each ex- 
tend approximately 120 degrees, wherein a shoulder 
(not shown) is defined in the inner surface of ring 78 
about each slot 81 to receive the heads of each sliding 
nut 80. When each nut 80 is loosened, ring 78 can be 
rotated as previously discussed. When screw 82 is ro- 
tated clockwise, the nut 80 urges alignment ring 78 se- 
curingly toward the inner wall of base 24. Since align- 
ment ring 78 can be rotated to any desired position, the 
open portion of drum 42 can be precisely positioned 
such that the indicia of cover insert 41 is visible from a 
selected perspective. 

[0050] As shown, key 70 has a trapezoidal-shaped 
upper portion which is adapted to be received into the 
trapezoidal-shaped boss 76 defined on the inner sur- 
face of drum 41 . Therefore, key 70 can be adapted to 
drum 41 in only one orientation. This feature insures that 
drum 41 cannot be adapted to key 70 in an incorrect 
orientation. 

[0051] Base 24 has flats defined in the bottom plate 
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for mounting other control elements, such as a solenoid 
122 (see Figure 2) which controls external pneumatic 
valve actuators. The control elements can communicate 
with other components external to assembly 1 0, and can 
be responsive to the control circuit (Figure 1 3). A termi- 
nal block connector is securingly attached to the base 
plate at base 24 and provides a connector terminal for 
inter-connecting components, such as display 49, sole- 
noids 122 the control and transmitter circuit (Fig. 13), 
and switches 48 to wiring routed into chamber 28 via 
openings 30. All components of assembly 10 are scaled 
such that the need for bushings is eliminated. 
[0052] Referring to Figures 7-8, a top and sectional 
view of wire shield drum 40 is shown. The four triangular 
protrusions 65 are defined equidistantly and 90 degrees 
from one another, and each define a recess therebe- 
tween with respect to the side wall as discussed. The 
top surface is contoured with a bent surface to conform 
the display member 41 for structural rigidity, as well as 
aesthetic valve. 

[0053] Referring to Figures 9-10, a bottom and sec- 
tional view of display member 41 is shown. A first elon- 
gated opening 124 and a second U-shaped opening 126 
together define a pair of web or finger portions 1 27 each 
extending from a central portion of member 41 to the 
dome-shaped protrusions 62. Thus, protrusions 62 are 
flexible and deflectable with respect to the top surface 
of member 41, which provides a spring action when 
each protrusion 62 engages the inner surface of cover 
insert 42. The height of protrusions 62 is only sufficient 
to ensure the top surface of display member 41 does 
not rub excessively during rotation. Since protrusions 62 
and cover insert 42 are both comprised of a compatible 
plastic material, a low friction contact is established. 
[0054] As shown in Figure 2, cover 26 cover insert 42, 
display member 41 and wire shield 40 each have an up- 
per surface contoured to conform to one another in a 
non-interference design. The contours provide both 
structural rigidity and aesthetic value. 
[0055] Referring nowto Figure 11 , atopviewof plastic 
and pliable cam 46 is shown. Cam 46 is generally cir- 
cular and includes a lobe portion 130 protruding from a 
periphery thereof. Lobe 130 may be used to trip me- 
chanical switches, drilled to accept one or more mag- 
nets 132 for Reeds, or to accept metal or other objects 
and sensed by corresponding sensor 48, as shown in 
Figure 2. Cam 46 includes an elongated arcuate aper- 
ture 1 33 continuously extending from a top surface to a 
bottom surface of cam 46 defining a web portion be- 
tween the periphery of cam 46. Aperture 133 extends 
approximately 270 degrees, but could vary between 180 
to 330 degrees and is defined midway between a shoul- 
dered recess 1 34, which conforms to and is adapted to 
receive the respective spline 56, and a periphery of cam 
46. Cam 46 includes a notched portion 1 35 defined in a 
perimeter thereof approximately 90 degrees from lobe 
130. An arcuately shorter web portion 136 of cam 46 
defined between notch 135 and lobe 130 is thicker in 



the radial direction than the remaining web portion de- 
fined between aperture 133 and the periphery of cam 
46 such that this thicker web portion 136 is stiffer than 
the remaining wall portion. Defined through thicker por- 

5 tion 1 36 is a th readed bore 1 37 for receiving a threaded 
set screw 138. Set screw 138 has a head 139 abutting 
actuator shaft 43, an unthreaded middle portion, and a 
threaded portion at an opposite end threadably engag- 
ing threaded bore 1 37. A counterbore is axially defined 

10 in the threaded end of screw 138 having a hexagonal 
shape for receiving an Allen wrench or similar adjusting 
device. This hexagonal socket can be accessed by in- 
serting an Allen wrench through bore 1 37 from a periph- 
ery of cam 46. 

15 [0056] By rotating screw 1 38, the thicker web portion 
136 will be extended outward or inward from shaft 43, 
depending on the direction of rotation, since head 139 
of screw 138 is leveraging against either shaft 43 or a 
bottom shoulder 128 defined by a recess 129 (see Fig- 

20 ure 12). As thicker web portion 136 is biased outward 
or inward from shaft 43, thicker portion 136 deflects 
slightly about the thinner web portion both proximate 
notch 1 35 and point 1 31 adjacent lobe 1 30. As the por- 
tion 1 36 extends outward, thicker portion 1 36 essentially 

25 forms a parallelogram such that lobe 130 is adjusted 
slightly in a direction tangent to actuator shaft 43 as 
shown. An arcuate adjustment of lobe 130 about actu- 
ator shaft 43 up to approximately 6 degrees in either di- 
rection is possible by rotating screw 138 in a corre- 

30 sponding direction. The serrations of spline 56 are typ- 
ically separated 6 degrees in the radial direction such 
that cam 46 can be coarsely adjusted about shaft 43, 
wherein the adjustment of set screw 1 38 allows lobe 1 30 
of cam 46 to be finely adjusted from 0 up to 6 degrees 

35 in either arcuate direction from the coarse adjustment. 
Head 1 39 of screw 1 38 is always abutting shaft 43 and 
shoulder 128 defined in an underside of cam 46 such 
that the adjustment of thicker portion 1 36 radially inward 
or outward from shaft 43 always results from the rotation 

40 of screw 138 due to threaded portions threadably en- 
gaging bore 1 37 as shown. 

[0057] Referring to Figure 1 2, a sectional view 1 2-1 2 
shown in Figure 11 is illustrated. Recess 129 is defined 
from the underside of cam 46 between aperture 1 37 and 
45 the central bore defined axially therethrough receiving 
actuator shaft 43. Prior to assembling cam 46 about 
shaft 43, set screw 1 38 is inserted into recess 129 and 
threaded into aperture 1 38. Subsequently, cam 46 is 
adapted about shaft 43 such that spline 56 is received 
so jn shouldered recess 1 34. Head 1 39 of screw 1 38 abuts 
actuator shaft 43 and shoulder 1 28 as shown. Once cam 
46 is adapted about actuator shaft 43, set screw 138 
cannot be removed from cam 46. Again, axially rotating 
screw 1 38 causes thickened portion 1 36 to extend radi- 
os ally outward or inward from actuator shaft 43 since 
screw 1 38 is leveraged against the perimeter surface of 
actuator shaft 43 or shoulder 128. This unique feature 
in combination with the coarse adjustment provided by 
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splines 56 and shouldered recess 134 of cam 46 pro- 
vides a fine tuning arrangement such that sensors 48 
are responsive to cam 46 when shaft 43 is in a specific 
position. 

[0058] A first key feature of the present invention is 
the arrangement of the various keying tabs and recess- 
es, as well as the arrangement of alignment ring 78 
adapted to position cover insert 42. Assembly 10 can 
be easily and quickly disassembled, and subsequently 
reassembled without requiring significant attention to 
the correct alignment of each of the key elements since 
the parts are all designed to be self-centering. Thus, 
cover 26 can be removed such that cover insert 42 and 
drum 41 can be removed so that cams 46 can be finely 
adjusted about actuator shaft 43 such that they actuate 
switches 48 when valve stem 14 is at a particular posi- 
tion. Subsequently, drum 41 can be quickly readapted 
to key member 70, and cover insert 42 can be quickly 
realigned with alignment ring 78 without having to visu- 
ally orient the elements. The simplicity of the compo- 
nents, along with the capability to precisely orient the 
components about actuator shaft 43 within base mem- 
ber 24 such that the correct indicium will be read through 
the transparent window and will be visible from a partic- 
ular perspective, is readily appreciated. 
[0059] A second key feature is the arrangement of 
wire shield 40, display member 41 and cover insert 42 
as a cartridge such that the cartridge is removable and 
replaceable as a single assembly. 
[0060] A third key feature of this invention is the incor- 
poration of the electronic display member 49 shown in 
Figure 1 . Display 49 provides two functions. First, it pro- 
vides an electrical illuminating display providing a visu- 
ally ascertainable output in response to sensors 48. This 
electrical visual output is consistent with and cooperates 
with the indicia of drum 41 viewable through the trans- 
parent window of drum 42. Because the display illumi- 
nates, the position of valve 12 can be ascertained in 
darkness. Secondly, redundancy is provided. 
[0061] Second, display 49 provides a visual error sig- 
nal when device 1 2 is operating in an abnormal state, 
e.g. if the valve is stuck in a position, or if valve 12 has 
a slow response time. The key features of display 49 will 
now be described in detail. 

[0062] Referring to Figure 13, a block diagram of a 
control and transmitter circuit 1 40 is shown. Circuit 1 40 
comprises a microprocessor based circuit based around 
a microprocessor 1 42, however, it is recognized that dis- 
crete circuitry could also provide the equivalent of mi- 
croprocessor 1 42. Microprocessor 142 is coupled to and 
responsive to each of sensors 48. In response to elec- 
tronic signals provided on lines 144 from sensors 48, 
microprocessor 142 provides electronic signals via line 
146 to electronic display member 49. For instance, if 
sensors 48 such as proximity switches indicate that 
valve 12 is in the closed position by sensing cams 46 
on shaft 43, microprocessor 142 commands display 
member 49 digitally display the word "closed". If micro- 



processor 142 determines via an analog sensor 48 that 
device 12 is in a position between an open and a closed 
position, it will instruct display member 49 to provide a 
digital output indicative of the percentage that the valve 

s 1 2 is open, such as "20%". Thus, display 49 provides a 
visual output corresponding to the relative position of 
device 12 from open to closed and any position there- 
between, which visual output cooperates with and cor- 
responds to the indicia viewable through th e transparent 

10 window of cover insert 42. 

[0063] Control circuit 1 40 also includes a memory cir- 
cuit, such as a RAM integrated circuit or EEPROM 1 50. 
Control circuit 140 includes a communications link 152 
interactively extending between microprocessor 142 

is and an external control or process control center (not 
shown). Control circuit 140 is sensed and/or controlled 
by the remote process control center, such as an FM or 
digital signal transferred over the power lines, the proc- 
ess which is all well known in the art. Link 1 52 could also 

20 comprise of an RF link, and limitation to a hard-wire link 
is not to be inferred. 

[0064] Memory 150 provides proper operating param- 
eters of the associated device 12. For instance, memory 
150 can be selectively programmed to store which po- 
25 sitions are proper and which positions are improper for 
the associated device 1 2. If the proper positions are only 
open, 50%, and closed, any other positions sensed by 
proximity switches 48 will be determined by a microproc- 
essor to be abnormal states, and microprocessor 142 
30 will provide a signal via line 1 46 to display 49 indicative 
thereof. For instance, display 49 can display "error", or 
it may flash the display, such as flashing "40%" indicat- 
ing that 40% is the relative open position of device 12, 
and indicating that 40% is not a proper position for the 
35 associated device 12. 

[0065] Memory 1 50 can also be programmed to store 
parameters such as the proper response times for the 
particular device 1 2. For instance, when microprocessor 
142 senses via proximity switches 48, or other continu- 
40 ous analog sensors such as a potentiometer, linear var- 
iable differential transfer (LVDT), or an encoder, that the 
device 12 has left a "closed position", if microprocessor 
142 does not sense another proper position as stored 
in memory 150 within a predetermined amount of time 
45 stored in memory 150 such as 15 seconds, as sensed 
in-conjunction with a free running clock 1 54, microproc- 
essor 1 42 will provide an error signal on line 1 46 to dis- 
play 49. Microprocessor 142 can also determine based 
on clock 1 54 and the variable output of an analog sensor 
50 48 that the rate of change over time of the output pro- 
vided by sensor 48 is too slow, where again, display 49 
will be instructed to display "slow", or simply flash the 
display. For instance, display 49 can provide a digital 
output "slow". Finally, if microprocessor 142 senses via 
55 sensor 48 that device 12 has held a particular position 
beyond a predetermined amount of time, thus indicating 
that the valve may be stuck, microprocessor 142 can 
again send an error signal via line 146 to display 49 to 
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display the word "stuck", or to again flash display 49 thus 
providing a visual output that valve 12 is operating in an 
improper or abnormal state. Alternatively, microproces- 
sor 142 could provide an error signal via line 156 to an 
audio annunciator 158 to provide an audio alarm that 
valve or device 12 is operating in an abnormal state. 
Thus, control circuit 140 provides both visual and audio 
error signals indicative of the operating status of device 
12. 

[0066] Control circuit 1 40 can be continuously updat- 
ed and monitored via communications link 152 by a re- 
mote process control station to custom design the ap- 
propriate operating parameters of the associated device 
12. The entire control circuit except for sensors 48 could 
also be located external to apparatus 10 for remote op- 
eration, such as on an interface circuit card proximate 
the process control station, and thus, limitation to control 
circuit 1 40 being defined internal to the chamber defined 
by base 24 and cover 26 is not to be inferred. 
[0067] Microprocessor 142 can also responsively 
control internal or external control elements 122 via line 
159 such as solenoids, which in turn control pneumatic 
valves. Thus, apparatus 10 can sense operating param- 
eters of valve 14 and intelligently control other control 
elements in response to a position or the operating char- 
acteristics as sensed by microprocessor 42 of valve 14. 
For instance, microprocessor 142 can enable a solenoid 
122 to open a relief valve if microprocessor 142 deter- 
mines that the sensed valve 1 2 is operating abnormally, 
or normally but within a predetermined operating range 
as stored in memory 1 50. Control elements 1 22 can also 
be controlled from a main process control station via 
communications link 152 and microprocessor 142. This 
unique arrangement provides numerous design possi- 
bilities. 

[0068] Control and transmitter circuit 140 in combina- 
tion with display 49 can also be integrated into assembly 
10 standing alone without the mechanical display fea- 
ture as well. The unique display and programming func- 
tions provide operating status and error information as 
described which renders a totally electronic apparatus. 
[0069] Referring to Figures 1 4-1 5, display 49 can also 
comprise a simple arrangement of two or three LEDs, 
wherein a first LED 160 is green, a second LED 162 is 
red, and a third optional LED 164 is yellow. LED 160 is 
illuminated when the valve is in the open position and 
corresponds to the green background of display drum 
41 viewable through the window of cover insert 42. LED 
164 is illuminated when the valve is in an intermediate 
position and corresponds to the red/green portions both 
being viewable through the window of cover insert 42. 
LED 162 is illuminated when the valve is in a closed po- 
sition and corresponds to the red background of display 
drum 41 viewable through the window of cover insert 
42. Referring to Figure 16, display 49 can comprise of 
an analog or linear display, such as ten LEDs. A first 
green LED 170 and a second red LED 172 are posi- 
tioned on opposite ends, wherein eight yellow LEDs 1 74 



are linearly positioned therebetween. Each LED can 
correspond to a discrete interval such as 10%, wherein 
if the valve is 40% opened, LED 170 is illuminated and 
the first three adjacent yellow LEDs are illuminated as 

s well. Figure 1 5 actually is a hybrid digital/analog display. 
If an error signal is determined, any predetermined 
number or arrangement of the LEDs shown in Figures 
14-16 can be flashed, or all LEDs can be flashed to in- 
dicate an error status of device 12. 

w [0070] In summary, display 49 provides an electronic 
visual output indicative of the actual position of the ro- 
tary shaft of device 12, wherein the illuminated output 
corresponds to and has the same color as the indicia of 
drum 41 viewable through the transparent window of 

is cover insert 42. Secondly, display 49 provides illuminat- 
ed error signals thus indicating the operating status of 
valve 1 2. If valve 12 is determined to be operating in an 
abnormal state, various error signals can be provided. 
Digital display 49 can comprise of an LED or LCD dis- 
play, and the display can be displayed in a color corre- 
sponding to the operating status of device 1 2 shown by 
the indicia of drum 41 through the openings of cover in- 
sert 42. For instance, the digitally displayed word 
"closed" can be displayed in red, wherein the digital rep- 

2S resentation "open" can be displayed in green. Any other 
intermediate position, such as 20, 30 or 40%, can be 
displayed in yellow. An error signal could be displayed 
in blue. Thus, the operating status of device 12 is coor- 
dinated by color as well. 

30 [0071] This invention has been described in this ap- 
plication in considerable detail in order to comply with 
the Patent Statutes and to provide those skilled in the 
art with the information needed to apply the novel prin- 
ciples and to construct and use such specialized com- 
as ponents as are required. However, it is to be further un- 
derstood that the invention can be carried out by specif- 
ically different equipment and devices and that various 
modifications, both as to equipment details and operat- 
ing procedures, can be accomplished without departing 

40 from the scope of the invention itself. 



Claims 

45 1 . Rotary shaft position indicating and display appara- 
tus (10) for use with a device having a rotatable 
shaft (14) and a planar mounting surface (1 6), com- 
prising: 

50 (a) a housing having a base (24) with a trans- 

parent cover (26) secured to said base and de- 
fining a sealed hollow chamber (28); 

(b) an actuator shaft (43) journaled for rotation 
in said base (24) and extending through said 

55 base into said sealed hollow chamber (28); 

(c) a window member (42) disposed within said 
chamber (28) having both an opaque portion 
(109) and an open portion (110), wherein said 
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window member has a first keying means (111); 

(d) a display member (41) selectively coupled 
. to said actuator shaft (43) and including graph- 
ics information viewable through said open por- 
tion (1 1 0) of said window member (42) and said s 
cover (26); 

(e) coupling means (84-90) secured to said ac- 
tuator shaft (43) for coupling said actuator shaft 
to said rotatable shaft (14) of said device; and 

(f) an alignment member (78) disposed within 10 
said chamber (28) and selectively adjustable 
about an axis of said actuator shaft (43), said 
alignment member having a second keying 
means (1 20) adapted to couple to said first key- 
ing means (111) of said window member (42) is 
for orienting said window member with said 
alignment member 

The apparatus as specified in claim 1 further com- 
prising: 20 

(a) at least one electromechanical actuating el- 
ement (43) mounted on said actuator shaft (43); 
and 

(b) means (48) coupled to said base (24) within 25 
said chamber (28) for actuation by at least one 
said electromechanical actuating element (43). 

The apparatus as specified in claim 1 wherein said 
alignment member (78) comprises a ring axially dis- 30 
posed about said actuator shaft (43), and further in- 
cluding 

a first fastening means (82) for selectively se- 
curing said ring to said base (24). 35 

The apparatus as specified in claim 3 wherein said 
ring (78) includes at least one aperture (81 ) and said 
first fastening means (82) is disposed through said 
aperture to engage said base (24). *o 

The apparatus as specified in claim 1 further includ- 
ing an electrical visual display means (49) coupled 
to said base (24) of said housing and responsive to 
a position of said actuator shaft (43) such that said 4S 
display means provides a visual output correspond- 
ing to the graphics information viewable through 
said open portion (110) of said window member 
(42). 

so 

The apparatus as specified in claim 1 further com- 
prising a coupling member for securing said actua- 
tor shaft (43) to said display member (41 ) and hav- 
ing a third keying means (70), wherein said display 
member includes a fourth keying means (76) adapt- 55 
ed to couple to said third keying means of said cou- 
pling member for orienting said actuator shaft (43) 
with said display member (41 ). 



7. The apparatus as specified in claim 1 wherein said 
actuator shaft (43), said display member (41), said 
alignment member (78) and said window member 
(42) are all axially aligned with one another. 

8. The apparatus as specified in claim 7 wherein said 
cover (26), said window member (42) and said dis- 
play member (41) are each comprised of drums. 

9. The apparatus as specified in claim 1 further com- 
prising: 

electronic means (49, 142) responsive to a rel- 
ative position of said actuator shaft (43) for 
electronically providing a visual output indica- 
tive of a relative position of said rotatable shaft 
(14), wherein said visual output is indicative of 
whether said rotatable shaft is in a first position, 
a second position, or a position therebetween 
relative to said first position. 

10. The apparatus as specified in claim 9 wherein said 
electronic means (49, 1 42) further provides an error 
signal when said device is operating in an abnormal 
condition. 

11. The apparatus as specified in claim 10 wherein said 
error signal comprises a visually ascertainable sig- 
nal, including where the error signal comprises 
flashing said visual output or a colour correspond- 
ing to an operating state of the device, or wherein 
said error signal comprises an audio signal. 

12. The apparatus as specified in any preceding claim 
wherein said electronic means (49, 142) includes a 
digital display or an analog display. 

13. The apparatus as specified in claim 9 further com- 
prising memory means (150) coupled to said elec- 
tronic means (49, 142) for storing a set of operating 
parameters of said device (1 2) for use by said elec- 
tronic means. 

14. The apparatus as specified in claim 9 wherein said 
electronic means (49, 142) further includes commu- 
nicating means (152) for communicating with a re- 
mote processing device. 

15. The apparatus as specified in claim 5 further com- 
prising control means (1 22) within a position of said 
actuation shaft (43) for controlling an external de- 
vice. 

16. The apparatus as specified in claim 9 further com- 
prising control means (122) within said chamber 
(28) responsive to said electronic means (49, 142) 
for controlling an external device. 
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17. The apparatus as specified in claim 15 or claim 16 
wherein said control means comprises a solenoid 
(122). 

18. The apparatus as specified in claim 1 wherein said 
window member (42), said display member (41 ) and 
means (40, 62-66) for constraining said display 
member with respect to said window member to- 
gether comprise cartridge means selectively cou- 
pled to said actuator shaft (43) in said chamber (28) 
such that both said display member (41) and said 
window member (42) are together removable as a 
unit 

19. The apparatus as specified in claim 1 8 wherein said 
means for constraining comprises a wire guard (40) 
disposed within said chamber (28) for protecting 
other components within said chamber from contact 
with said display member (41 ). 

20. The apparatus as specified in claim 1 9 wherein said 
wire guard (40) is selectively constrained with re- 
spect to said window member (42) such that said 
display member (41) is movable therebetween. 

21. The apparatus as specified in claim 19 wherein 
each said display member (41 ), said window mem- 
ber (42) and said wire guard (40) are comprised of 
drums each concentrically aligned with one anoth- 
er. 

22. The apparatus as specified in claim 18 further com- 
prising means (40, 62-66) for restricting rotation of 
said display member (41 ) relative to said window 
member (42) when said cartridge means is re- 
moved from said actuator shaft (43). 

23. The apparatus as specified in claim 22 wherein said 
restricting means (40, 62-66) comprises spring 
means (62) coupled to said display member (41), 
wherein said spring means comprises spring fin- 
gers integrally defined in said display member. 

24. The apparatus as specified in claim 23 wherein said 
spring fingers (62) leverage against said window 
member (42) to urge said display member (41) to- 
ward said wire guard means (40). 

25. The apparatus as specified in claim 1 further includ- 
ing: 

actuation means (48) disposed within said 
chamber (28); and 

an actuating element (46) mounted on said ac- 
tuator shaft (43) for actuating said actuation 
means and having an adjustment means (138) 
disposed therein for precisely positioning said 
actuating element (46) in an arcuate direction. 



26. The apparatus as specified in claim 25 wherein said 
actuating element (46) comprises a cam having a 
periphery and wherein said adjustment means com- 
prises a set screw (138) for selectively offsetting 

5 said periphery in response to rotating said set 
screw. 

27. The apparatus as specified in claim 26 wherein said 
cam (46) has an elongated aperture (133) defined 

10 between an inner portion thereof and said periph- 
ery, wherein said set screw (1 38) extends in a radial 
direction across said aperture and abuts said actu- 
ator shaft (43) such that rotating said set screw in 
a first direction urges said periphery of said cam 

15 proximate said set screw away from said actuator 
shaft. 

28. The apparatus as specified in claim 27 wherein said 
set screw (138) abuts a shouldered recess (134) 

20 defined in said cam (46) such that rotating said set 
screw in a second direction urges said periphery of 
said cam proximate said set screw toward said ac- 
tuator shaft (43). 

25 

Patentanspruche 

1 . Gerat (1 0) zum Anzeigen und Angeben der Position 
einer Rotationswelle, zur Verwendung mit einer 
30 Vorrichtung, die eine drehbare Welle (1 4) und eine 
planare Montageflache (16) enthalt, umfassend: 

(a) ein Gehause mit einer Basis (24), wobei ein 
transparenter Deckel (26) an der Basis befe- 

35 stigt ist und eine gedichtete hohle Kammer (28) 

definiert; 

(b) eine Betatigungswelle (43), die drehbar an 
der Basis (24) gelagert ist, und sich durch die 
Basis in die gedichtete hohle Kammer (28) er- 

40 streckt; 

(c) ein Fensterglied (42), welches in der Kam- 
mer (28) angeordnet ist, mit sowohl einem opa- 
ken Abschnitt (1 09) als auch einem off enen Ab- 
schnitt (110), wobei das Fensterglied Ober eine 

45 erste Eingriffseinrichtung (111) verfugt; 

(d) ein Anzeigeglied (41), welches selektiv mit 
der Betatigungswelle (43) gekoppelt ist, und 
graphische Informationen enthalt, die durch 
den off enen Abschnitt (110) des Fenstergliedes 

50 (42) der Abdeckung (26) sichtbar sind; 

(e) eine Kopplungseinrichtung (84-90), an der 
Betatigungswelle (43) befestigt, urn die Betati- 
gungswelle mit der drehbaren Welle (14) der 
Vorrichtung zu koppeln; und 

55 (f) ein Ausrichtungsglied (78), welches in der 

Kammer (28) angeordnet ist, und selektiv ein- 
gestellt werden kann bezuglich einer Achse der 
Betatigungswelle (43), wobei das Ausrich- 
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tungsglied uber eine zweite Eingriffseinrich- 
tung (1 20) verf ugt, die ausgelegt ist, urn mit der 
ersten Eingriffseinrichtung (111) des Fenster- 
gliedes (42) gekoppelt zu werden bzw. zu kop- 
peln, urn das Fensterglied mit dem Ausrich- * 
tungsgiied auszurichten. 

Gerat nach Anspruch 1 , ferner umfassend: 

(a) zumindest ein elektromechanisches Betati- 10 
gungselement (43), welches an der Betati- 
gungswelle (43) montiert ist; und 

(b) eine Einrichtung (48), die mit der Basis (24) 
in der Kammer (28) gekoppelt ist, urn durch das 
zumindest eine elektromechanische Betati- 15 
gungselement (43) betatigt zu werden. 

Gerat nach Anspruch 1 , bei welchem das Ausrich- 
tungsglied (78) einen axial urn die Betatigungswelle 
(43) angeordneten Ring umfaftt, und ferner enthal- 20 
tend 

eine erste Befestigungseinrichtung (82) zum 
selektiven Befestigen bzw. Sichern des Ringes 
an der Basis (24). 25 

Gerat nach Anspruch 3, bei welchem der Ring (78) 
zumindest eine Offnung (81) enthalt, wobei die er- 
ste Befestigungseinrichtung (82) in der Offnung an- 
geordnet ist, urn mit der Basis (24) in Eingriff zu tre- 30 
ten bzw. urn in die Basis (24) einzugreifen. 

Gerat nach Anspruch 1 , ferner enthaltend eine elek- 
trische Sicht- bzw. Visualanzeigeeinrichtung (49), 
die mit der Basis (24) des Gehauses gekoppelt ist 35 
und auf eine Position der Betatigungswelle (43) in 
solch einer Weise anspricht, dafJ die Anzeigeein- 
richtung eine visuelie bzw. sichtbare Ausgabe be- 
reitstellt, entsprechend den graphischen Informa- 
tionen, die durch den offenen Abschnitt (110) des 40 
Fenstergliedes (42) sichtbar sind. 

Gerat nach Anspruch 1, ferner umfassend ein 
Kopplungsglied zum Befestigen bzw. Sichern der 
Betatigungswelle (43) an bzw. mit dem Anzeige- 
glied (41), mit einer dritten Eingriffseinrichtung (70), 
wobei das Anzeigeglied eine vierte Eingriffseinrich- 
tung bzw. Keileinrichtung (76) enthalt, ausgelegt 
zur Kopplung bzw. zum Eingriff mit der dritten Ein- 
griffseinrichtung des Kopplungsgliedes, urn die Be- so 
tatigungswelle (43) mit dem Anzeigeglied (41) aus- 
zurichten. 

Gerat nach Anspruch 1, bei welchem die Betati- 
gungswelle (43), das Anzeigeglied (41), das Aus- 55 
richtungsglied (78) und das Fensterglied (42) ins- 
gesamt axial mit Bezug zueinander ausgerichtet 
sind. 



8. Gerat nach Anspruch 7, bei welchem der Deckel 
bzw. die Abdeckung (26), das Fensterglied (42) und 
das Anzeigeglied (41) jeweils Trommeln umfassen 
bzw. trommelformig ausgebildet sind. 

9. Gerat nach Anspruch 1 , ferner umfassend: 

eine elektronische Einrichtung (49, 142), die 
auf eine relative Position der Betatigungswelle 
(43) ansprechend ist, urn elektronisch eine vi- 
suelie bzw. sichtbare Ausgabe bereitzustellen, 
die indikativ fur eine relative Position der dreh- 
baren Welle (14) ist, wobei die sichtbare Aus- 
gabe indikativ dafur ist, ob sich die drehbare 
Welle in einer ersten Position, einer zweiten 
Position Oder einer relativ zu der ersten Positi- 
on zwischengelagerten Position befindet. 

10. Gerat nach Anspruch 9, bei welchem die elektroni- 
sche Einrichtung (49, 142) ferner ein Fehlersignal 
bereitstellt, wenn die Vorrichtung unter einer abnor- 
malen Bedingung betrieben wird. 

11. Gerat nach Anspruch 10, wobei das Fehlersignal 
ein sichtbares erkennbares bzw. ein visuell erkenn- 
bares Signal enthalt, umfassend den Fall, in wel- 
chem das Fehlersignal ein Blinken der sichtbaren 
Ausgabe Oder eine Farbe entsprechend zu einem 
Betriebszustand der Vorrichtung enthalt, wobei al- 
ternate das Fehlersignal ein Audiosignal enthalt. 

12. Gerat nach einem der vorangegangenen Anspru- 
che, bei welchem die elektronische Einrichtung (49, 
142) eine Digitalanzeige oder eine Analoganzeige 
umfaGt. 

13. Gerat nach Anspruch 9, ferner eine Speicherein- 
richtung (150) umfassend, die mit der elektroni- 
schen Einrichtung (49, 142) gekoppelt ist, urn einen 
Satz an Betriebsparametern der Vorrichtung (12) 
zur Verwendung durch die elektronische Einrich- 
tung zu speichern. 

14. Gerat nach Anspruch 9, bei welchem die elektroni- 
sche Einrichtung (49, 1 42) ferner eine Kommunika- 
tionseinrichtung (152) zur Kommuntkation mit einer 
entfernten Verarbeitungsvorrichtung bzw. einer 
ferngesteuerten Verarbeitungsvorrichtung enthalt. 

15. Gerat nach Anspruch 5, ferner umfassend eine 
Steuereinrichtung (122) bei bzw. in einer Position 
der Betatigungswelle (43), urn eine externe Vorrich- 
tung zu steuern. 

16. Gerat nach Anspruch 9, ferner umfassend eine 
Steuereinrichtung (122) in der Kammer (28), die auf 
die elektronische Einrichtung (49, 142) anspre- 
chend ist, urn eine externe Vorrichtung zu steuern. 
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17. Gerat nach Anspruch 1 5 Oder Anspruch 16, bei wel- 
chem die Steuereinrichtung eine Spule (122) um- 
faBt. 

18. Gerat nach Anspruch 1 , bei welchem das Fenster- 
glied (42), das Anzeigeglied (41) und eine Einrich- 
tung (40, 62-66) zum Einschranken bzw. Beauf- 
schlagen den Anzeigegliedes bezuglich dem Fen- 
sterglied gemeinsam eine Kassetteneinrichtung 
umfassen bzw. in dieser enthalten sind, die selektiv 
mit der Betatigungswelle (43) in der Kammer (28) 
in solch einer Weise gekoppelt ist, daG sowohl das 
Anzeigeglied (41) als auch das Fensterglied (42) 
gemeinsam als eine Einheit entfernbar sind. 

19. Gerat nach Anspruch 18, bei welchem die Ein- 
schrankungs- bzw. Beaufschlagungseinrichtung ei- 
nen Draht- bzw. Kabelschutz (40) umfaGt, der in der 
Kammer (28) angeordnet ist, um andere Kompo- 
nenten innerhalb der Kammer bezuglich einer Be- 
ruhrung mit dem Anzeigeglied (41) zu schutzen. 

20. Gerat nach Anspruch 19, bei welchem der Draht- 
bzw. Kabelschutz (40) selektiv bezuglich dem Fen- 
sterglied (42) in solch einer Weise eingeschrankt 
bzw. beaufschlagt ist, daG das Anzeigeglied (41) 
dazwischen beweglich ist. 

21. Gerat nach Anspruch 19, bei welchem jeweils das 
Anzeigeglied (41 ), das Fensterglied (42) und der 
Draht- bzw. Kabelschutz (40) Trommeln umfassen 
bzw. trommelformig ausgebildet ist/sind, und zwar 
jeweils konzentrisch mit Bezug zueinander ausge- 
richtet. 

22. Gerat nach Anspruch 18, ferner umfassend eine 
Einrichtung (40, 62-66) zum Einschranken der Dre- 
hung bzw. Rotation des Anzeigegliedes (41 ) relativ 
zu dem Fensterglied (42), wenn die Kassettenein- 
richtung von der Betatigungswelle (43) entfernt 
bzw. geldst ist. 

23. Gerat nach Anspruch 22, bei welchem die Ein- 
schrankungseinrichtung (40, 62-66) eine Federein- 
richtung (62) umfaGt, die mit dem Anzeigeglied (41 ) 
gekoppelt ist, wobei die Federeinrichtung einstuk- 
kig mit dem Anzeigeglied ausgebildete Federfinger 
bzw. Federlaschen enthalt. 

24. Gerat nach Anspruch 23, bei welchem die Federla- 
schen (62) an dem Fensterglied (42) anliegen, um 
das Anzeigeglied (41 ) hin zu der Kabel- bzw. Draht- 
schutzeinrichtung (40) zu drangen bzw. zu beauf- 
schlagen. 

25. Gerat nach Anspruch 1 , ferner umfassend eine Be- 
tatigungseinrichtung (48), die in der Kammer (28) 
angeordnet ist; und 



ein Betatigungselement (46), welches an der Beta- 
tigungswelle (43) montiert ist, um die Betatigungs- 
einrichtung zu betatigen, wobei das Betatigungs- 
element (46) uber eine darin angeordnete Einstell- 
5 einrichtung (138) verfugt, zur prazisen Positionie- 
rung des Betatigungselementes (46) in einer bo- 
genformigen Richtung bzw. entsprechend einem 
bogenformigen Pfad. 

10 26. Gerat nach Anspruch 25, bei welchem das Betati- 
gungselement (46) eine Nocke mit einer Peripherie 
umfaGt, wobei die Einstelleinrichtung eine Einstell- 
schraube (138) enthalt, um ansprechend auf ein 
Drehen der Einstelleschraube selektiv die Periphe- 

15 he zu versetzen. 

27. Gerat nach Anspruch 26, bei welchem die Nocke 
(46) eine langliche Offnung (133) aufweist, die zwi- 
schen einem Innenabschnitt davon und der Peri- 

20 pherie definiert ist, wobei die Einstellschraube (1 38) 
sich in einer radialen Richtung durch die Offnung 
ersteckt und an der Betatigungswelle (43) anliegt, 
so daG ein Drehen der Einstellschraube in einer er- 
sten Richtung die Peripherie der Nocke in der Nahe 

25 der Einstellschraube weg von der Betatigungswelle 
drangt. 

28. Gerat nach Anspruch 27, bei welchem die Einstell- 
schraube (138) an einer mit Schultern versehenen 

30 Aussparung (134) anliegt, die in der Nocke (46) 
ausgebildet ist, so daG eine Drehung der Einstell- 
schraube in einer zweiten Richtung die Peripherie 
der Nocke nahe zu der Einstellschraube hin zu der 
Betatigungswelle (43) drangt. 

35 

Revendications 

1. Appareil (10) dedication et d'affichage d'une posi- 
40 tion d'un arbre rotatif destine a etre utilise avec un 
dispositif ayant un arbre rotatif (14) et une surface 
de montage plane (16), comprenant: 

(a) un fogement ayant une base (24) avec un 
45 couvercle transparent (26) fixe a ladite base et 

delinissant une chambre creuse etenche (28); 

(b) un arbre actionneur (43) tourillonnS pour 
permettre une rotation dans ladite base (24) et 
s'6tendant a travers ladite base jusque dans la- 

50 dite chambre creuse etanche (28); 

(c) un element formant fenetre (42) dispose a 
I'interieur de ladite chambre (28) ayant a la fois 
une partie opaque (109) et une partie ouverte 
(110), ledit 6l6ment formant fen§tre ayant un 

55 premier moyen de clavetage (111); 

(d) un element d'affichage (41) coupl6 s6lecti- 
vement audit arbre actionneur (43) et compre- 
nant des informations graphiques visibles a tra- 
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vers ladite partie ouverte (110) dudit Element 
formant fenetre (42) et dudit couvercle (26); 

(e) des moyens de couplage (84-90) fixEs audit 
arbre actionneur (43) pour coupler ledit arbre 
actionneur audit arbre rotatif (14) dudit disposi- s 
tif; et 

(f) un element d'alignement (78) dispose a Pin- 
te>ieur de ladite chambre (28) et reliable s6lec- 
tivement autour d'un axe dudit arbre actionneur 
(43), ledit Element d'alignement ayant un io 
deuxieme moyen de clavetage (120) adapts 
pour se coupler audit premier moyen de clave- 
tage (111) dudit dement formant fenetre (42) 
pour orienter ledit 6l6ment formant f en§tre avec 
ledit Element d'alignement. 15 

Appareil selon la revendication 1 comprenant en 
outre: 

(a) au moins un element d'actionnement elec- 20 
tromecanique (43) monte sur ledit arbre action- 
neur (43); et 

(b) des moyens (48) couples a ladite base (24) 
a HntErieur de ladite chambre (28) destines a 
etre actionnes par au moins un dit Element 2s 
d'actionnement electromecanique (43). 

Appareil seion la revendication 1 dans lequel ledit 
element d'alignement (78) comprend une bague 
disposed axialement autour dudit arbre actionneur 30 
(43), et comprenant en outre 

un premier moyen de fixation (82) pour fixer s6- 
lectivement ladite bague a ladite base (24). 

35 

Appareil selon la revendication 3 dans lequel ladite 
bague (78) comprend au moins une ouverture (81) 
et ledit premier moyen de fixation (82) est dispose" 
a travers ladite ouverture de facon a venir en prise 
avec ladite base (24). 40 

Appareil selon la revendication 1 comprenant en 
outre un moyen d'affichage visuel electrique (49) 
couple a ladite base (24) dudit logement et sensible 
a une position dudit arbre actionneur (43) de ma- 45 
niere a ce que ledit moyen d'affichage produise une 
sortie visuelle correspondant aux informations gra- 
ph iques visibles a travers ladite partie ouverte (110) 
dudit Element formant fen§tre (42). 

so 

Appareil selon la revendication 1 comprenant en 
outre un 6l6ment de couplage pour fixer ledit arbre 
actionneur (43) audit Element d'affichage (41) et 
ayant un troisieme moyen de clavetage (70), dans 
lequel ledit element d'affichage comprend un qua- & 
trieme moyen de clavetage (76) adapte pour se 
coupler audit troisieme moyen de clavetage dudit 
6l6ment de couplage pour orienter ledit arbre ac- 



tionneur (43) avec ledit element d'affichage (41). 

7. Appareil selon la revendication 1 dans lequel ledit 
arbre actionneur (43), ledit element d'affichage 
(41), ledit Element d'alignement (78) et ledit element 
formant fenetre (42) sont tous alignes axialement 
les uns avec les autres. 

8. Appareil selon la revendication 7 dans lequel ledit 
couvercle (26), ledit element formant fenetre (42) et 
ledit element d'affichage (41) sont chacun compo- 
ses de tambours. 

9. Appareil selon la revendication 1 comprenant en 
outre: 

des moyens Electroniques (49, 142) sensibles 
a une position relative dudit arbre actionneur 
(43) pour produire Electroniquement une sortie 
visuelle indiquant une position relative dudit ar- 
bre rotatif (14), dans lequel ladite sortie visuelle 
indique si ledit arbre rotatif est dans une pre- 
miere position, dans une deuxieme position ou 
dans une position intermEdiaire par rapport a 
ladite premiere position. 

10. Appareil selon la revendication 9 dans lequel lesdits 
moyens electroniques (49, 1 42) produisent en outre 
un signal d'erreur quand ledit dispositif fonctionne 
dans une condition anormale. 

11. Appareil selon la revendication 10 dans lequel ledit 
signal d'erreur comprend un signal visuellement ve- 
rifiable, y compris quand le signal d'erreur com- 
prend le clignotement de ladite sortie visuelle ou 
une couleur correspondant a un etat de fonctionne- 
ment du dispositif, ou dans lequel ledit signal d'er- 
reur comprend un signal audio. 

12. Appareil selon une quelconque revendication pre- 
cEdente dans lequel lesdits moyens Electroniques 
(49, 142) comprennent un afficheur numerique ou 
un afficheur analogique. 

13. Appareil selon la revendication 9 comprenant en 
outre des moyens de memorisation (150) couples 
auxdits moyens electroniques (49, 142) pour mE- 
moriser un ensemble de parametres de fonctionne- 
ment dudit dispositif (12) destines a etre utilises par 
lesdits moyens electroniques. 

14. Appareil selon la revendication 9 dans lequel lesdits 
moyens Electroniques (49, 142) comprennent en 
outre des moyens de communication (152) pour 
communiquer avec un dispositif de traitement a dis- 
tance. 

15. Appareil selon la revendication 5 comprenant en 
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outre des moyens de commande (122) a Pinte>ieur 
d'une position dudit arbre actionneur (43) pour com- 
mander un disposltif externe. 

16. Appareil selon la revendication 9 comprenant en 
outre des moyens de commande (122) a I'interieur 
de ladite chambre (28) sensibles auxdits moyens 
electroniques (49, 142) pour commander un dispo- 
sitif externe. 

17. Appareil selon la revendication 15 ou la revendica- 
tion 16 dans lequel lesdits moyens de commande 
comprennent un solSnoide (122). 

18. Appareil selon la revendication 1 dans lequel (edit 
Element formant fen§tre (42), ledit element d'affi- 
chage (41 ) et des moyens (40, 62-66) pour associer 
ledit element d'affichage audit element formant te- 
nure comprennent des moyens formant cartouche 
couples s^lectivement audit arbre actionneur (43) 
dans ladite chambre (28) de maniere a ce que ledit 
element d'affichage (41 ) et ledit element formant fe- 
netre (42) soient amovibles ensemble d'un seul te- 
nant. 

19. Appareil selon la revendication 18 dans lequel les- 
dits moyens pour associer comprennent un protec- 
tee de fils (40) dispose a I'interieur de ladite cham- 
bre (28) pour proteger d'autres composants a I'in- 
terieur de ladite chambre de tout contact avec ledit 
element d'affichage (41 ). 

20. Appareil selon la revendication 19 dans lequel ledit 
protecteur de fils (40) est associe s§lectivement 
audit 6l6ment formant fen§tre (42) de facon que le- 
dit element d'affichage (41 ) soit mobile entre eux. 



24. Appareil selon la revendication 23 dans lequel les- 
dits doigts presseurs (62) font leviercontre ledit 6I6- 
ment formant fenetre (42) de facon a pousser ledit 
element d'affichage (41) vers lesdits moyens pro- 

5 tecteurs de fils (40). 

25. Appareil selon la revendication 1 comprenant en 
outre: 



10 des moyens d'actionnement (48) disposes a 

I'interieur de ladite chambre (28); et 
un element d'actionnement (46) monte sur ledit 
arbre actionneur (43) pour actionner lesdits 
moyens d'actionnement et ayant des moyens 

is de r6glage (138) disposes dans celui-ci pour 

positionner pr6cis6ment ledit 6l6ment d'action- 
nement (46) dans une direction en arc de cer- 
cle. 

20 26. Appareil selon la revendication 25 dans lequel ledit 
element d'actionnement (46) comprend une came 
ayant une p6riph6rie et dans lequel lesdits moyens 
de reglage comprennent une vis de reglage (1 38) 
pour debater sSlecttvement ladite p6riph6rie en r6- 

25 ponse a une rotation de ladite vis de reglage. 

27. Appareil selon la revendication 26 dans lequel ladi- 
te came (46) a une ouverture allongee (1 33) dtfinie 
entre une partie interieure de celle-ci et ladite peri- 

30 ph6rie, dans lequel ladite vis de reglage (138) 
s'6tend dans une direction radiale a travers ladite 
ouverture et vient en butee contre ledit arbre action- 
neur (43) de facon qu'une rotation de ladite vis de 
reglage dans une premiere direction sollicite ladite 

35 p6riph6rie de ladite came proche de ladite vis de 
reglage en eloignement dudit arbre actionneur (43). 



21 . Appareil selon la revendication 1 9 dans lequel cha- 
cun dudit element d'affichage (41), dudit element 
formant fenetre (42) et dudit protecteur de fils (40) 
est compose de tambours chacun aligne de manie- 
re concentrique par rapport aux autres. 

22. Appareil selon la revendication 18 comprenant en 
outre des moyens (40, 62-66) pour restreindre la 
rotation dudit 6l6ment d'affichage (41) par rapport 
audit eminent formant fenetre (42) quand lesdits 
moyens formant cartouche sont retires dudit arbre 
actionneur (43). 

23. Appareil selon la revendication 22 dans lequel les- 
dits moyens de restriction (40, 62-66) comprennent 
des moyens formant ressort (62) couples audit ele- 
ment d'affichage (41), dans lequel lesdits moyens 
formant ressort comprennent des doigts presseurs 
d6finis d'un seul tenant dans ledit element d'afficha- 
ge. 



28. Appareil selon la revendication 27 dans lequel ladi- 
te vis de reglage (1 38) vient en butee contre un evi- 
dement a epaulement (1 34) defini dans ladite came 
(46) de facon qu'une rotation de ladite vis de regla- 
ge dans une deuxieme direction sollicite ladite pe- 
ripherie de ladite came proche de ladite vis de re- 
glage vers ledit arbre actionneur (43). 
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